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L3 ANSWER 1 OF 25 CAPLUS COPYRIGHT 2007 ACS on STN 
ACCESSION NUMBER: 2007:184030 CAPLUS 

DOCUMENT NUMBER: 146:441892 

TITLE: Nickel Complexeo Involved in the Isomerization 

Of 2-Mothyl-3-butcnenitrile ' 
AUTHOR(S): Acoata-Ramiroz, Alberto/ Florea-Gaepar , Areli; 

Munoz-Hernandez, Miguel; Arovalo, Alma; Jones, 

William 

D . ; Garcia, Juventino J. 

Facultad de Cjuimica, Univeraidad Nacional Autonoraa de 
Mexico, Mexico City, 04510, Mex. 
Organometallics (2007), 26(7), 1712-1720 
CODEN : ORGND7; ISSN: 0276-7333 
American Chemical Society 
Jour no 1 
English 

CAS REACT 146:4418 92 
AB The NilOl fragment [(P-P)Ni), where IP-P) • dcype (1,2- 

bis (dicyclohexylphosphino) othane) or dtbpe ( 1 , 2-bis (di-tert- 
butylphosphino) ethane I , reacts with the cyano-ole f ins involved in the 
isomer ization process of 2-methyl-3-butenenitrile ( 2M3BN ) , 
producing the corresponding complex [ ( P- P ) Ni ir\2 -C , C-cyano-ole f in ) ) . 
In the case of 2M3BN and 3-pentenenitrile (3PN), the x-raethylal lyl 
metal complex was observed in solution All of the intermediates in the 
catalytic cycle were detected and characterized by hater onuclear NMR 
spectroscopy; some of these were also characterized by single-crystal 
x-ray diffraction studies. The' initial catalytic behavior of this system 
for the isomer ization of 2M3BN was studied alao. 
REFERENCE COUNT: 23 THERE ARE 2 3 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 



CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 
OTHER SOURCE (S) : 



L3 ANSWER 2 OF 25 CAPLUS COPYRIGHT 2007 ACS On STN 
ACCESSION NUMBER: 2006:4 52 705 CAPLUS 

DOCUMENT NUMBER: 145:624 68 

TITLE: Identification, by selective poisoning, of active 

sites on N1/A1203 for hydrogenation and 
isomerization of cia-2- 
pentenenitrile 

AUTHOR(S): Canning, Arran S.; Jackson, S.. David; Mitchell, Scott 

CORPORATE SOURCE: WestCHEM, Department of Chemistry, University of 

Glasgow, Glasgow, G12 8QQ, UK 
SOURCE: Catalysis Today (2006), 114(4), 372-376 

CODEN: CATTEA; ISSN: 0920-5861 
PUBLISHER : Elsevier B.V. 

00CUMENT TYPE: Journal 
LANGUAGE: English 

AB The hydrogenation of ci s-2-penteneni tr i le (C2PN) has 

been studied over Ni/alumina. Hydrogenation to n-pentanenitrile (PN) and 
subsequent isomerization to trans-2- 
pentenenitriie (T2PN) and trans- 3-penteneni trile 

(T3PN) waa obaerved 1 - Pentanamine (PA) waa alao detected in the initial 
stages of the catalyst life. Use of selective poisoning of metal sites 
with carbon monoxide and acid sites with ammonia revealed that 
hydrogenation was a function of the metal, while isomerization 
was solely a function of the support. 1 - Pentanamine was produced by the 
support but the site was rapidly deactivated due to carbon deposition. 

REFERENCE COUNT: 15 THERE ARE 15 CITED REFERENCES AVAILABLE FOR 

THIS 

' RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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Catalytic isomerization of cia-2- 
pentenenitrile into 3-penteneni tr i les 
in a reactive distillation column 

Scheidel, Jens; Jungkamp, Tim; Bartsch, Michael; 

Haderlein, Gerd; Baumann, Robert; Luyken, Hermann 

BASF Aktiengesellschaft, Germany 

PCT Int. Appl. ,. 2 3 pp. 

CODEN: PIXXD2 

Patent 
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OTHER SOURCE (S) : 



CASREACT 143:195587 
A method for the isomerization of cis-2- 
pentenenitrile in an educt flow is described into 3- 
pentenenitrilea in which the isomerization is carried 
out on a heterogeneous catalyst in a distillation column, such that 
during the 

isomerization, the isomerization educt ia enriched by 

distillation in relation to the isomerization product in the reaction 
column of the distillation column using a Group IIIA (e.g., alumina) or 
B oxide 

catalyst. An apparatus diagram is presented. 

REFERENCE COUNT: 3 THERE ARE 3 CITED RE TERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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CASREACT 143:195586 
A method for the isomerization of cis-2- 
pentenenitrile into trana-3-pentenenitrile in 

an educt flow is described where the isomerization is performed 
using a dissolved catalyst (e.g., hexylaminet . 
REFERENCE COUNT: 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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Catalytic hydrocyanation method for producing 
3-pentenomtri lo from hydrogen cyanide and 
1 , 3-butadiene 

Scheidel, Jena; Jungkamp, Tin; Bartsch, Michael ; 

Haderlein, Gerd; Bauninn, Robert; Luyken, Hermann 

BASF Aktiengeaellacha ft, Germany 

PCT Int. Appl. , 55 pp. 

CODEN : PIXXD2 

Patent 

German 



L3 ANSWER 5 OF 25 CAPLUS COPYRIGHT 200? ACS on STN (Continued) 
in a side-tap of the column, contg. 3-penteneni trile and 

2- methyl-3-butenenitrile, and a bottom product flow (6) contg. the 
catalyst; and (d) the flow (5) is distd. to obtain a head product flow 

CM 

contg. 2-methyl-3-butenenitrile and a bottom product flow (8) contg. 

3- pentenenitrile . Process flow diagrams are presented. 
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OTHER SOURCEIS): CASREACT 143:195581 

AB A method is described for producing 3-pentenenitrile comprising: (a) 

1 , 3-butadiene is reacted with hydrogen cyanide over at least one catalyst 
to obtain a flow ill containing 3-pentenenitrile, 

2-raethyl-3-butenenitrlle, 

the catalyst, and 1 , 3-butadiene; (b) the flow (1) is distilled in a 

column to 

obtain a head product flow (2) rich in 1 , 3-butadiene , and a bottom 
product 

flow <3) that is poor in 1 , 3-butadiene and contains 3-pentenenitrile, the 
catalyst, and 2-methyl- 3-butenenitr ile; (c) the flow (3) is distilled in 

a 

column to obtain a head product flow (4) containing 1 , 3-butadi ene , a 
flow (5) 
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AB Disclosed are a valerolactone compound represented by the formula (I) 

(wherein Rl and R2 each independently represents hydrogen, Me, or ethyl; 
R3 represents hydrogen or methyl; and R4 represents Pr, 1-propenyl, or 
phenyl; provided that not both of Rl and R2 are hydrogen), in particular,, 
the valerolactone compound represented by the formula (II), and a process 
for producing that compound, and a perfume composition containing any of 

the 

valerolactone compds . Compels. I are useful as perfume or flavor compns . 
for household products, cosmetics, public health products, beverages, and 
foods such as detergents, fabric softeners, shampoos, body cleansers, 

milk 

flavors, milk coffee, or perfumes. Thus, Michael addition reaction of 2- 
pentenenitr ile with di-Me methylmalonate in the presence of NaOMe 
in methanol at 130* for 7 h and reduction of the resulting di-Me ; 
2-methyl-2- [ 1- (cyanomethyl) propyl ] malonate by LiBH4 in THF at 30* 
for 3 h gave 3- (cyanomethyl > -2-»ethyl-2-hydroxymethyl-l-pentanol which 
underwent hydrolysis in aqueous NaOH solution at 97* for 2.5 h and 
acidification with 6 N aqueous HC1 solution to give 
4-ethyl-5- < hydroxymethyl > -5- 

methyl-tetrahydropyran-2-one (III) . Oxidation of III by pyridinium 
dichromate in CH2C12 at room temperature for 17 h and Wittig reaction of 



the 



resulting 4-ethyl-5-f ormyl- 5-me thyl tet rahydropyr an-2 -one with 
ethyltriphenylphosphonium bromide using PhLi in hexane/THF gave 
4-ethyl-5-methyl-5- ( cis- 1 -pr openyl ) tetr ahydropyran-2 -one which 
underwent cis-trans isomer ization in the 

presence of thiophenol and 2, 2 ' -bisazobutyronitrile at 80" for 2 
to give 4 -ethyl- 5-methyl - 5- ( trans- 1 -propenyl ) tetr ahydr opyr an-2- 
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A8 The invention relates to phosphinites I and II (Rl, R2, R5, R6, R7, R8, 
R9 

- independently represent H , Cl-B alkyl or alkylene, or Cl-B alkoxy; R3 * 
H, Mo; R4 - i-Pr, t-butyl; X - F, Cl or CF3 ; n - 1, 2) uaeful as 
cocatalysta for nickel catalyzed preparation of nitriles. Thus, 
nickel ( 0) /phoaphoni to-catalyzed isomer i zation of 

2-methyl-3-butenenitrile to give 3-pentenenitr ile and same catalyst 
mediated hydr ocyana tion of 3-pentenenitr ile to give adipodinitr ile is 
described. 
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AB Monoolefinic C5-mononitrilea, e.g., 2-raethyl-3-butenenitrile (readily 
available from hydrocyanation of 1 , 3-butadiene ) , was iaomerized into a 
mixture of linear mononitrila, e.g., 3-pentenenitr ile (main) with 

improved 

selectivity in the presence of Ni(0) complexes with chelating 
bisphosphite 

or bisphosphonite ligands. The pentenenitr ile isomers can be further 
hydrocyanated with HCN to the corresponding dinitriles, e.g., 
adiponitrile, with the aame catalysts and ZnC12 promoter. 
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AB The synthesis of the 

glyoxalbia (2- (a-tr iiaopropylsi loxymethyl ) - 6-methylphenyl ) diimine 
(TIPS-6-MPD) and glyoxalbis 1 2 - |a-tri isopr opylsiloxymethyl )- 4 - 
methylphenyl) diimine (TIPS-4-MPD) and their subsequent reactions with 
trans-Pt (SMe2) 2 (Me)Cl to generate the corresponding complexes 
(TJPS-6-MPD)Pt(Me)Cl (la) and I TI PS- 4 -MPD) Pt (Me > Cl (lb) are described. 
Cationic complexes [ ( N, N-chelate ) Pt (Me ) ( L) J BF4 (L - aolvent/olef in and 
N,N-chelate - TIPS-6-MPD and TIPS-4-MPD) were generated by the reaction 

of 

chloro Me complexes la and lb with AgBF4 in the presence of L. Various 
exchange reactions were examined for I ITI PS-6-MPD) Pt (Me ) (NCCH3 ) ) BF4 % 
(2«), in 

which the coordinated solvent reversibly exchanges with acrylonitri le , 
ethylene, f umaronitrile, cia-2-pentenenitrile, 

benzonitrile, di-Me sulfide, and CO to generate the corresponding 
cationic 

complexes 3-9, reap. Kinetics expts. under pseudo- f irst-order conditions 
using 10-, 20-, and 30-fold excesses of benzonitrile demonstrate that 2a 
undergoes ligand exchange via an associative pathway with a bimol. rato 
constant k2 of (3.2 i 2.0) t 10-4 M-l s-1. Complex 2a initiates 
the polymerization of various electron-rich monomers. A detailed anal, 
of the 

reaction demonstrates that the initiation is cationic in naturo. The 

mo 1 . 

structure of TIPS-6-MPD was determined by a single-crystal x-ray 
diffraction 

anal. The free ligand adopts an a-trans conformation with a 

planar N:C-C:N backbone. 
REFERENCE COUNT: 4 0 THERE ARE 40 CITED REFERENCES AVAILABLE FOR 

THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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A process for preparing 4 -penteneni tr i le (I) comprised isomerizing 
3-pentenenitr ile <II) at .epprx.SO* to 150* at 

0.1-50 atm with a haterogeneoua catalyst selected from the group ^ 
consisting of, acidic amorphous silica aluminates promoted with Pd in an 
oxidation state of 2+2 in an amount 0.1-4% by weight of the catalyst, 

I 

Y-zeolites promoted with 0.1-4% Pd in an oxidation state of 2+2, and 

per f luor inated sulfonic acid ion-exchange polymers promoted with Pd or Ft 

in an oxidation state of 2+2. Crude II containing trans-II 

93.6, cis-II 3.1, trans-2-pentenenitrile [ 

trans-(III)] 1.4, cis-III 0.3, and I 1.5* was refluxed 

with Pd (2.84 weight \) promoted HY Zeolite catalyst to give, after 5 
a t 
mixture of cis-III 0.94, trana-III 1.18, I 10.90, 
trans-II 73.70, cis-II 13.28*. 
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Co., Wilmington, DE, 19898, USA 
Organometallics (1984), 3(2), 205-8 
CODEN: ORGND7; ISSN: 0276-7333 
Journal 
English 

The addition of DCN and H13CN to pentenenitriles using a 
( (p-MeC6H40) 3P) 4Ni (I! catalyst and A1C13, ZnC12, and BPh3 Lewis acids 
permits the assignment of major dinitrile product reaction paths. 
Patterns of D incorporation in recovered pentenenitriles are 
consistent with Ni hydride catalysis of both cis-trana 
and double-bond olefin isomerization reactions. 1H NMR anal, 
shows Ni-13CN bonding in complexes containing the L3NiHl 3CN <L - 
P-containing 

Uganda) moiety but not in analogous complexes containing the L4Ni*H13CN 
moiety. H/D exchange occurs via o-metalation with ( (p-MeOC6H40) 3P ) 4Ni 

but 

' not with I . 
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US 1973-392515 


A 19730829 


AB A mixture containing 


1 981 


cis- (I) and 


2\ trans-2- 




pentenenitrile (lit 


was 


heated to 140* 


for 1.5 hr in the 





presence of Ph3CDr to give a mixture containing 45.7% i and 53.7% II. 
Similar 

results were obtained with cis- and trana-3- 
penteneni tr ile . 
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AB In a mixture of pentenenitriles, E- and Z-2-pentenenitrile 

were brought closer to their equilibrium ratio by contacting the mixture 
with a 

Lewis acid-Lewis base catalyst composition Thus, E-2 -penteneni tr ile 
(I) was removed from a mixture containing mainly 3-pentenenitr i le by 
isomerizing I to the cis isomer and removing the more volatile 
cis isomer by fractional distillation There was substantially no 
isomerization of 3-pentenenitr ile to E- and Z-2- 
pentenenitrile . 
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AB trana-3-Pantanenitrile III and ita cis 

iaomar (II) ware prepared by iaomerization of CH2:CHCHMaCN (III) 

in the presence of a complex Ni(PR3)n (R - e.g., Ph or Et, n » 3 or 4) 

and 

an optional promoter. E.g. ZnC12, SnC12, NiC12, FeC12, or BPh3, at 
60-100'. Thus, heating 25 ml III with 1.5 g Ni|PPh3>3 and 0.26 g 
CoC12 for 22 hr at 100* gave 46.3% I and 1.01 II. 
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US 
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AB Cia-3-Pentenenitrile (I) and ita trana 

isomer (II) were prepared by iaomerization of MeCH : CMeCN (III) 'in 
the presence of Ni(P(OR)3)4 (IV, R - Ph, Me, O-, m- , or p-MeC6H4) and 
P(OR)3 at 1:4-10 molar ratio. Thus, III containing 2.881 3- 
pentenenitrile was iaomerized 23.5 hr at 130* in the 

presence of 1:4 (molar ratio) IV (R - Ph) and P(OPh)3 to give 28.7* II 

and 

0.161 I. . 
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aolid state catalysts silica gel, alumina, or sodium calcium alumino 
silicates, possessing either a large surface area either by fine division 
< 20 mesh) or by high porosity. Any reactor capable of containing a 
liquid or 

gaa medium ia effective. The preferred reactor is an evaporator feeding 

the 2-pentenenitrile to a column containing the catalyst. Four 

examples are given aa typical iaoiaerization reactions conditions 

and final sepns. This isomerization is useful in reducing a 

yield loss in the production of adiponitrile from 3- 

pentenenitrilea and 4-pentenenitrile by means of 

catalytic hydrocyanation. 



A process for the hydroc y ana t ion of 3- or 4-pentenenitrile to 

form adiponitrile is deacribed in Brit. 1,104,140. Here the extent to 

which trans-2-pentenenitrile in the charge causes 

catalyst poisoning in the process at 25-300" is reduced. The 

catalyst used is a Ni, Pd, or Co complex, such as a Ni (0) -tetrakis 

(triaryl phosphite), which catalyzes both the HCN addition and the 

iaomerization of trana-2-pentenenitrile to the 

cis isomer. In the continuous process, cis-2- 

penteneni tri le ia fractionally diatilled from the reaction mixture so 
that the amount of 2-penteneni tr i les present is maintained at <5 
mole 1, based on all nitriles present in the reaction mixture 
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- 3-4 were prepared by 
the 



HNKMZ3)nX II) (M - P, As, or Sb, Z - R or OR, 
treating NilMZ3)n with an acid HX . I waa uaed 
isomer ization of 3 -peritenon i tr i 1 e (III to 4- 
pentenenitri le (III). Thus, 5 ml. Et20 containing 0.75 g. 
Ni|P(OBt>3)4 cooled to -50*, 0.10 g. concentrated H2S04 in 5 ml. Et20 
added, the mixture stirred and heated to -20* and EtZO separated, gave 
0.63 g. HNi- IPIOEtl 3J4HS04 (IV). II (8.14 g.) free of III treated with 

at -30* and heated after 45 min. to 25' gave a mixture containing 

cia- and trans-II and III. Other I prepared were (M, Z, 

and X given): P, OEt. CP3C02; P, OEt, CN; P, OEt, CNZncl2; P, OC6H4Me, 

P, OC6H40MO-P, CN and a compound of formula [ Ph2 PCH2CH2 PPh2 ] N1HA1C14 . 
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951-7 
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DOCUMENT TYPE: Journal 
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GI For diagram(a), see printed CA Issue. 

AB cf. CA 59, 6253a. a, a-Dimethylfi, y-ethylenic 

nitrilea seemed suitable compds . on which to study the mechanism of acid 

hydrolysis. The 3-methyl-2 ( or 3) -butane-, 4 -methyl - 3-pentene- , 

3-methyl-2-pentene- and 3 , 4 -dimethyl- 3-pentenenitriles treated 

with NaNH2 and Mel in liquid NH 3 lead to the a,a-di-Me derivs. 

accompanied by ymethylated products and polymera. Na (2 moles) with 

0.5 g. Fe(N03)3 are added to 1.51. liquid NH3 to form NaNH2 . Nitrile (1 

mole) is added followed by alow addition of Mel. After over-night 

evaporation of 

NH3 the residue i» neutralized and extracted with ether. The dried 
extract ia 

distilled in vacuo to give a mixture devoid of polymer. The mixture is 

then 

fractionated using a Buechi spinning band aemimicro column (30 
theoretical 

plates) and receiving 1 g. product per hr. (reflux ratio 60:1). The 
nitrilea used and the results of their raethylation are summarized in the 
table. It ia concluded that the methylation of a,p or 
P,y ethylenic nitrilea proceeds through the mesomeric carbanion 
(VI). The a-position ia favored but considerable proportions of 
y, derivs. are formed, particularly on dimethylation. The structure 
of starting nitrile and speed of isomer i zat ion 
<u, R-nitrile .dblharw. R,y-nitrile) have a large 

influence on the competition between polymerization and methylation. 
Starting material, Products, Position of methylation, t yield, B.p./mm., 
n20D; CH2CH:CHCN, unidentified, -, <1, - : CH2:CHCH2CN, unidentified, 

<1, -, -; Me2CHCH:CHCN, (CH3 | 2C : CHC < CH3 ) 2CN (I), a, a, 
traces. -, -; Me2C : CHCH2CN, I, a, a, 34, 5B.6-B.T/12, 
1.4330; Mo2C:CHCN, CH2 : C (CH3 ) C < CH3 ) 2CN (II), a, a, 40, 
51.3-l.SVl9.Sl, 1.4233; (CH3) 2C:C ICH31CN, a, 2; or, 
CH3CH2CI :CH2)C(H3) 2CN HID, a, a, y, 2, 
«3.4-3.7*/5. 5. 1.4326; CH3CH ;C(CK3)C(CH3) 2CN (cis ♦ 
trans) (IV), a, a, y, 4, 68 . 9-9 . 3*/15, 

1.4412-5; CH:CCH3CH2CN, CH3CH2C (CH2CH3 ) :C (CH3) CN (V), a, y, 

y; EtMeC : CHCN, III, a, a, 9; ♦ position, IV, a, 

a, 31; V, a, y, ,apprx.2; isomers, + tri-Me derivs., 

a, a, y and a, a, y" ; 

(CH3)2 :C-MeCH2CN, a, a, 36, 64 . 4-4 . 8 */12 , 1.4310; ♦ 

position, Me2CHC( :CH2)CMo2CN, a, 10, -, -; Me2C ( : CHCH3 ) CMe2CN, 

a, a, y, 10, -; isomers, MeC :CEtCMe2CN, a, 

a, y; Me2C:CMeCN, II, a, 63(a); III, a, y, 

1(a); IV, a, y, 5(a); V, y, y; (a) Based on 
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unrecovered atarting material (11% unchanged) In particular a 
R-aubatituent favors methylation. The acids and amides derived from 
these a, a-dimethylated nitrilea are described, including the 
new acid (CH3)2- C : CHC ( CH3 ) 2COOH , bl4 118.5-19.3, m. 20-5*. 
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Thermal rearrangement of eaters of cyanohydrina of 
a, fi-unaatureted aldehydea 
Holm, Torkil 
Tech. Univ., Copenhagen 

Acta. Cham. Scand. (1965), 19(1), 242-5 
Journal 
Engliah 

CAS REACT 63:3122 

yanohydrin benzoatea of acrolein, crotonaldehyde, 
and cinnamaldehyde showed a rearrangement at about 250', 
200-300*, and 240*, rasp. Ir spectra of cyanohydrin esters 
showed a totally quenched C.tplbond.N absorption and a band at 2220-40 
cm.-l Thus, 1 mol unsatd. aldehyde and 1 mol BzCl in 200 mL. C6H6 was 
kept at -10* while a aolution of 1.3 mol NaCN in 340 mL. H20 was added 
over 2 h., and the mixture stirred 2 h. at -10* and 1 h. at 
20' to give cyanohydrin benzoatea of the following aldehydea < % 
yield and phys . properties given): acrolein, 45, bO . 8 115*, n25D 
1.5192; crotonaldehyde, 94, bl 125*, m. 32*; cinnamaldehyde, 
80, bO.S 180*, m. 69-71*. Under N a continuous stream of 35 
g. acrolein cyanohydrin benzoate waa led over 2 h. through a 8 mm. ♦ 
400 mm. pyrex glass tube at 520* to yield 5.5 g. 
trans-y-benzoyloxycrotononitrile, m. 45-6*, and 1 g. the cis 
isomer, m. 32-4*, b0.7 135-7*. Crotonaldehyde cyanohydrin 
benzoate (120 g.) heatod 5 min. at 295* gave 92:8 trans-cis mixture, 
b0.65 135*, n25D 1.5268, and 70:30 cia-trans mixture, b0.65 
132*, n25D 1.5248, of y-methyl-y- 

benzoyloxycrotononitrile , Cinnamaldehyde cyanohydrin benzoate (40 g.) 

heated 40 min. at 240V12 mm. to give 32 g. trans -y-phenyl - 
y-banzoylcrotononitrile, m. 63-4*. 
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AB cf. CA 51, 296c. -The decarboxylation of cyanoionylideneacot ic acid and 
other cyanocarboxylic acida waa studied. P-Ionone (48 g.), 30 g. 
cyanoacetic acid, and 5 g. NH40Ac was refluxed in 300 ml. C6H6and 200 ml. 
HOAc 4 hrs. with removal of H20, the mixture cooled diluted with Et20, 

the 

acida extracted with 500 ml. N NaOH, the alkaline extract washed, 
acidified, and the 

• aqueoua aolution extracted with Et20 to give after c r ya talli za t ion from 
C6H6 18 g. 

trans-cyano-B-ionylideneacetic acid (I), m. 172-4, X 272,346 
fflM (c 8400, 17,000); NH4 aalt m. 145-8*. The C6H6 

mother liquors were diluted with 200 ml. petr. other and treated with 
NH3 to 

give NH4 salt of the cis acid (II), m. 158-60*. II waa treated 
with 2N H2S04 to give cia-cyano-R- ionylideneaceta ldehyde acid (III), 
m. 122-4*, i. 274, 351 mu fa 7800, 18,700). 

Similarly prepared were (atarting material, product, m.p., X, 
c given) : a-ionona, cyano-a- ionylideneacetic acid (IV) 
(one isomer only), 12S-7", 2B2 mu, 23,700; vitamin A (mixture of 
trans and cis CIS ketone), 2 -cyano-vi tamin A acid <V), 1B8-93*, 399 
rati, 40,600; benzalacetone, 2 -ca rboxy- 3-methy 1 - S-phonylpenta-2 , 4 - 
dienonitrile (VI), 206-7* (decomposition), 238 and 337 mu, 10,200 and 
33,300. Also prepared was ci trylidenecyanoacet ic acid (VII), m. 
11B-20*, X 302 mu (e 26,000). 

trans-B- lonyl ideneaceta ldehyde waa condensed with cyanoacetic acid in 
EtOH and aqueous NaOH to give cyano ( f\- ionyl ideneethyl idene ) acetic acid 
(VIII), m. 220-1*. X 376 mu. (e 29,500). 

Ionolacetic acid (36 g.) waa treated with 36 ml. Ac20 to give 

B-ionylidenemethane, b0.03 60-5', X 227, 264 mu, 

(i: 12, 300, 11, 300). MeMgl was added to benzalacetone and the 

product dehydrated with p-toluonoaul f onic acid in boiling C6H6 to give 

2-methyl-4-phenyl- 1 , 3-butadiene, m. 37*, X 280 mu 

(C 26,200). The a-carboxy nitriles were refluxed in CSHSN 5 

parts under N , the mixture cooled, 2N H2S04 added, the product extracted 

with 

Et20, and purified by filtration through ailica gel (not on A1203) or by 
distillation in vacuo to give a P, *.-unaatd. isomer of the normal 
a, R-unaatd. nitrlle (starting material, product, b.p., * 
yield, X, Ell given): I, C1521HN (IX), bO.05 92-5', 85, 226 
and 263 mu, SIB and 475; III, IX, b0.04 87-91', 92, 226 and 262 
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dm, 564 and 494; IV, IX, -, 54, 234 mu. 951; V, C20H27N, -, 
-(unstable), 319 mu, 720; VI, C12HUN, -, 66,282 mu, 1110; VII, 
C12H17N, -, 89, 235 mu. 876; VIII, C17H23N, -, 32, 220-3.50 mu, 300. 
The nitriles obtained by decarboxylation were iaomerized to the 
a, R-unsatd. compda . by treating 1 g. nitrile with 20 ml. 2N 
methanol ic KOH overnight at room temp, then partial purification 

(product, 

t yield, X, Ell given): R-ionylideneacetonitrile (X), 90, 253 
and 305 mu, 495 and SIS; a- ionylideneacetoni tr ile , 95, 262 mu, 
670 {after purification ra. 74-5', X 262 mu (c 
• 26,000)]; citrylideneacotonitrile, 67, 273 mu, 825; 

(R-ionylideneothylidene) acetonitrile, 65, 325 mu, 752; vitamin A 
acid nitrile, 78, 351 mu, 1380; 3-methyl-5-phenyl- 2 , 4- 
pentadienonitrile, 85, 230 and 304 mu, 592 and 1440. Crude IX v 
chromatographed on A1203 gave X. Crude X (115 g.) was diatd. in vacuo 
then cryatd. from petr. ether to give trana- B-ionylidenaa cetoni t r i 1 e 
(XI), m. 34.2-6', X 253, 305 mu (C 13,900, 

16,600). The cis iaotner could not be cryatd. from X, ao it waa prepd. 

from cia-P-ionylideneacetic (XII). Treatment of XII with PC13 

followed by NH3 gave 361 cis-B-ionylideneacetamide (XIII), m. 

132-4*, X 250, 299 mu, (C 11,000, 13,200). The 

trana amide was prepd. similarly (461 yield), m. 121-2', X 

254, 299 mu (c 13,800, 15,600). XIII (10 g.) in 30 ml. C6H6 

and 8.7 g. Et3N was treated with 8.1 g. P205 at 0* then heated 1 

hr. at 80* to give 6.1 g. XIII and 1.1 g. cia-R- 

ionylideneacetonitr ile, m. 35.8-6.0*, mixed m.p. with XI below 

18*. X 250, 305 mu (c 10.500, 13,200). 

Degradation of IX by ozonolysis gave 30.2-32.81 geronic acid 
scmicarbazone, compared with 25.8-30.61 on ozonolyaia of XI and 
28.61-30.91 on ozonolysis of B-ionone. Several posaibili ties for the 
structure of IX were eliminated on the basis of the ozonolysis and 
spectral data, leaving the B-methylene structure. In the case of the 
decarboxylation of VII and VIII, the structure of the new product waa 
conaidered to be that with a B, y-double bond conjugated with a 
S-methylene group, on the baaia of comparison of the apectra with 
thoae of known compounds of analogous structure. On KOH treatment, the 
double bonds rearranged to the expected up:y,S- 

conjugated compd. The authors concluded that the isomer ization 

took place after the decarboxylation,' rather than before, aa waa the eaae 

in other decarboxylation reactiona. 
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